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DETAILED ACTION 

Claim Objections 

Claim 7 is objected to because of the following informalities: in claim 7, line 2, the 
phrase "all surface thereof is covered" should be corrected to read, "all surfaces thereof 
are covered". Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-28 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claims 1 and 28, it is not understood what it is applicant regards as 
"the phosphor layer includes a phosphor semiconductor with a wide band gap" because 
whether this phosphor semiconductor" refers to a single phosphor semiconductor with a 
wide band gap or to a phosphor and a semiconductor with a wide band gap is not 
clearly defined. For the sale of examination and in light of the specification, it is 
assumed that this phosphor semiconductor refers to a phosphor and a semiconductor 
with a wide band gap. Further, with respect to claim 28, it is not clear what applicant 
regards as "a plurality of y electrodes extending in parallel with a second direction 
orthogonal to the first direction in parallel with the face of the electroluminescent array" 
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because how can the y electrodes be orthogonal to the first direction and in parallel with 
the face of the electroluminescent array when the first direction is also in parallel with 
the face of the electroluminescent array?. 

Regarding claim 2, it is not understood what it is applicant regards as "the 
phosphor layer has a laminated structure of a phosphor layer and a semiconductor layer 
with wide band gap because whether this phosphor layer and this semiconductor layer 
refer to a new phosphor layer and a new semiconductor layer or to the phosphor 
semiconductor with a wide band gap recited in claim 1 is not clearly defined. 

Regarding claims 5 and 1 1 , it is not understood what it is applicant regards as 
"the semiconductor layer constituting the phosphor layer" because whether the 
semiconductor layer and the phosphor layer are the same element or different element 
is not clearly defined. For the sake of examination and in light of the specification, it is 
assumed that the semiconductor layer and the phosphor layer are different elements 
herein. 

Regarding claims 6-9, it is not understood what it is applicant regards as "a 
semiconductor having a wide band gap" because whether this semiconductor having a 
wide band gap refers to the semiconductor recited in claim 1 or to a new semiconductor 
is not clearly defined. 

Regarding claim 26, it is not understood what it is applicant regards as "a 
semiconductor layer constituting the phosphor layer" because whether this 
semiconductor refers to the semiconductor recited in claim 1 or to a new semiconductor 
is not clearly defined. For the sake of examination and in light of the specification, it is 
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assumed that this semiconductor layer refers to the semiconductor recited in claim 1 . 
Further, it is not clear whether the semiconductor layer and the phosphor layer are the 
same element or different element. For the sake of examination and in light of the 
specification, it is assumed that the semiconductor layer and the phosphor layer are 
different elements herein. 

Claims 3-4, 10, 12-25 and 27 are also rejected due to their dependency upon the 
rejected base claim 1 above. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-2, 12-13, 15 and 21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Menda (JP-8-250281 , English Translation), of record by applicant. 

Regarding claims 1, 12, 13 and 15, Menda discloses in figure 2 an 
electroluminescent element comprising a pair of electrodes 22, 24 facing each other; 
and at least a phosphor layer 21 includes a phosphor layer 21 a and semiconductor 21 b 
with a wide band gap. 
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It is noted that Menda teaches in paragraph [0010] the phosphor semiconductor 
21b comprises ZnS, which is a wide band gap material in group 1 2 th -1 6 th and greater 
than 2.5 eV (See page 12, lines 1-8 of the specification of the instant application). 

Regarding claim 2, Menda discloses in figure 2 the phosphor layer 21 has a 
laminated structure of a phosphor layer 21a and a semiconductor layer 21 b with wide 
band gap. 

Regarding claim 21 , Menda discloses in figure 2 the pair of electrodes 22, 24 are 
positive and negative electrodes such that holes and electrons can flow in the light 
emitting layer 21 and emits light. 

Claims 1-2, 5-9, 11-14, 21 and 25 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Tanabe et al. (U.S. Patent No. 7,083,861). 

Regarding claims 1 and 12-14, Tanabe et al. discloses in figure 1 an 
electroluminescent element comprising a pair of electrodes 2, 7 facing each other; and 
at least a phosphor layer includes a phosphor layer 4 and semiconductor 4A with a wide 
band gap. 

It is noted that Tanabe et al. teaches in column 3, lines 36-36 the phosphor 
semiconductor 4A comprises AIN, which is a wide band gap material in group 13 th -15 th 
and greater than 2.5 eV (See page 12, lines 1-8 of the specification of the instant 
application). 

Regarding claim 2, Tanabe et al. discloses in figure 1 the phosphor layer has a 
laminated structure of a phosphor layer 4 and a semiconductor layer 4A with wide band 
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gap. It is noted that the term "laminated" is hereby interpreted as "being compressed 
into a thin object". The semiconductor 4A is clearly compressed into the phosphor layer 
4 as such there exists a laminated structure of the phosphor layer and the 
semiconductor layer herein. 

Regarding claim 5, Tanabe et al. discloses in figure 1 at least one of the 
phosphor layers 4 is partially discontinuous layer. 

Regarding claim 6, Tanabe et al. discloses in figure 1 the phosphor layer 4 
includes a phosphor particle (column 3, lines 35-36) in each of which at least a part of a 
surface thereof is covered with a semiconductor 4A having a wide band gap. 

Regarding claim 7, Tanabe et al. discloses in figure 1 the phosphor layer 
includes a phosphor particles 4 in each of which substantially all surfaces thereof are 
covered with a semiconductor 4A having wide band gap. 

Regarding claims 8-9, Tanabe et al. discloses in figure 1 the phosphor layer is so 
configured that the phosphor particles 4 in each of which at least a part of a surface 
thereof is covered with a semiconductor 4A having wide band gap are dispersed in a 
matrix material 3. 

Regarding claim 1 1 , Tanabe et al. discloses the semiconductor 4A comprises 
AIN with band gap of 5.7 eV. On pages 11 and 12 of the specification, applicant 
admitted that a semiconductor of 2 eV or more band gap can be used to cause to emit 
light of a shorter wavelength than blue light by applying an electric field. Therefore, the 
semiconductor 4A of Tanabe et al. can cause to emit light of a shorter wavelength than 
blue light by applying an electric field. 



Application/Control Number: 10/562,791 Page 7 

Art Unit: 2815 

Regarding claims 21 and 25, the pair of electrodes 2, 7 as shown in figure 1 must 
be positive and negative electrodes such that holes and electrons can flow in light 
emitting layer 3 to emit light. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-4 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanabe et al. in view of Wakita et al. (U.S. Publication No. 2006/0214563). 

Regarding claim 3, Tanabe et al. discloses in figure 1 the light emitting layer 1 1 
interposed between the pair of electrodes 2, 7 comprises the resin 3 formed of any of 
polyester resin, phenoxy resin, epoxy resin... which is not really transparent conductive. 
However, Wakita et al. discloses in paragraph [0050] the emissive layer in an 
electroluminescent device can be formed of polythiophene, which is transparent 
conductive resin (page 1 1 , lines 1 -7 of the specification of the instant application where 
polythiophene is a transparent conductive resin). In view of such teaching, it would have 
been obvious at the time of the present invention to modify Tanabe et al. by including 
the light emitting layer comprising one transparent conductive layer interposed between 
the pair of electrodes so as to form an improved electroluminescent device. 
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Regarding claim 4, the modified electroluminescent device of Tanabe et al. would 
include the transparent conductive layer 3 (modified layer 3) is a partially discontinuous 
layer as shown in figure 1 . 

Regarding claim 10, Tanabe et al. discloses in figure 1 the phosphor particles 4 
and the semiconductor 4A are dispersed within a matrix material 3. Tanabe et al. does 
not disclose the matrix material is a transparent conductor. However, similar to claim 3 
above, Wakita et al. discloses in paragraph [0050] the emissive layer in an 
electroluminescent device can be formed of polythiophene, which is transparent 
conductive resin. In view of such teaching, it would have been obvious at the time of the 
present invention to modify Tanabe et al. by including the matrix material (the light 
emitting layer) comprising one transparent conductive layer so as to form an improved 
electroluminescent device. 

Claims 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tanabe et al. in view of Tsutsui (U.S. Patent No. 7,291 ,969). 

Regarding claims 16-17, Tanabe et al. discloses the semiconductor 4A 
comprises AIN. Tanabe et al. does not disclose the semiconductor comprises a main 
component, which is in 2 nd -16 th or 12 th -1 3 th - 16 th group compound semiconductor. 
However, Tsutsui discloses in column 8, lines 47-54 an electroluminescent device 
comprising the semiconductors having wide band gap including AIN, MgS (2 nd -16 
group), ZnGaSSe (1 2 th -1 3 th -1 6 th group). IN view of such teaching, it would have been 
obvious at the time of the present invention to modify Tanabe et al. by substituting 
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semiconductor in 2 nd -16 th or 12 th -1 3 th - 16 th group for AIN to form a semiconductor having 
wide band gap because these semiconductor materials were art recognized equivalents 
for having wide band gap. 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanabe 
et al. in view of Morita (U.S. Patent No. 5,091 ,758). 

Regarding claim 18, Tanabe et al. discloses substantially all the structure set 
forth in claim 18 except the semiconductor having a main component in 12 th - 13 th -' 6 th 
group compound semiconductor. However, Morita discloses a light emitting device 
having a semiconductor with a wide band gap comprises CuAISe (12 th -13 th -'6 th group). 
In view of such teaching, it would have been obvious at the time of the present invention 
to modify Tanabe et al. by including a semiconductor in 12 th -13 th -'6 th group so as to 
form a semiconductor with a wide band gap for use in an electroluminescent device. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tanabe 
et al. in view of Sato et al. (U.S. Publication No. 2004/0014244). 

Regarding claim 19, Tanabe et al. discloses substantially all the structure set 
forth in claim 19 except the semiconductor in 12 th -14 th -1 5 th group compound 
semiconductor. However, Sato et al. discloses in paragraph [0027] a semiconductor 
with a large band gap comprises ZnSiP (12 th -13 th -15 th group). In view of such teaching, 
it would have been obvious at the time of the present invention to modify Tanabe et al. 
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by including a semiconductor in 1 2 th -1 3 th -1 5 th group so as to form a semiconductor with 
a wide band gap for use in an electroluminescent device. 

Claims 20 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanabe et al. in view of Seo et al. (U.S. Publication No. 2004/0263056). 

Regarding claim 20, Tanabe et al. discloses in figure 1 substantially all the 
structure set forth in claim 20 except an electron transport layer between the phosphor 
and at least one the electrodes. However, Seo et al. discloses in figure 3A an 
electroluminescent device having a transport electron layer 1307 between the light 
emitting layer 1306 and at least one of the electrodes 1302. In view of such teaching, it 
would have been obvious at the time of the present invention to modify Tanabe et al. by 
including a transport electron layer between the phosphor layer and at least one of the 
electrodes so as to transport electrons from the cathode electrode toward the phosphor 
layer and thus light can be emitted from the phosphor layer. 

Regarding claim 27, Tanabe et al. discloses in figure 1 substantially all the 
structure set forth in claim 27 except a thin film transistor connected with one of the pair 
of electrodes. However, Seo et al. discloses in figure 1 a thin film transistor 107 
connected with one of the pair of electrodes 1 21 of the light emitting device. In view of 
such teaching, it would have been obvious at the time of the present invention to modify 
Tanabe et al. by including a thin film transistor connected with one of the pair of 
electrodes so as to provide currents to drive the electroluminescent device. 
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Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Menda. 

Regarding claim 26, Menda discloses in figure 2 the semiconductor 21b is 
located nearer the electrode side 22 than the phosphor layer 21a. However, Menda 
does not disclose the electrode 22 is a negative electrode. Nevertheless, the Examiner 
takes the Official Notice that it is well known in the art to switch the position of the 
negative electrode and the positive electrode and still does not affect the operation of an 
electroluminescent device. As such, it would have been obvious at the time of the 
present invention to modify Menda by switching the position of the negative and positive 
electrodes such that the semiconductor is located nearer the negative electrode side 
than the phosphor layer. 

Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fan et 
al. (U.S. Publication No. 2004/0189188) in view of Tanabe et al. 

Regarding claim 28, Fan et al. discloses in figures 1- 3 a display device 
comprising an electroluminescent array in which electroluminescent element are 
arranged in two dimensions wherein each electroluminescent element comprises a pair 
of electrodes 310, 320 facing each other; at least one phosphor layer 330 formed 
between the pair of electrodes; a thin film transistor connected with one of the pair of 
electrodes 310 via the drain 220; a plurality of x electrode 420 in parallel with each other 
extending in a first direction to parallel with a face of the electroluminescent array; and a 
plurality of y electrodes 410 in parallel with a second direction orthogonal to the first 
direction in parallel with the face of the electroluminescent array wherein the thin film 
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transistor 202 is connected with the x electrode 420 and the y electrode 410 
respectively. See paragraphs [0026], [0027]. Fan et al. does not disclose the phosphor 
layer including a phosphor semiconductor with wide band gap. However, Tanabe et al. 
discloses in figure 1 the phosphor layer includes a phosphor semiconductor 4A with 
wide band gap so as to prevent the phosphor 4 from moisture and thus improve the light 
emission efficiency in an electroluminescent device. In view of such teaching, it would 
have been obvious at the time of the present invention to modify Fan et al. by including 
the phosphor layer including a phosphor semiconductor with wide band gap so as to 
prevent the phosphor from moisture and thus improve the light emission efficiency in an 
electroluminescent device. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Nguyen whose telephone number is (571) 272- 
1734. The examiner can normally be reached on Monday-Friday, 8:30 am- 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on (571 ) 272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is (571) 273-8300 for 
regular communications. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

/Joseph Nguyen/ 

Primary Examiner, Art Unit 2815 

February 29 2008. 



